Effects of exercise on nitrogen excretion, carbamoyl phosphate synthetase III activity and related urea cycle enzymes in muscle and liver tissues of juvenile rainbow trout (Oncorhynchus mykiss).
The purpose of this study was to determine if carbamoyl phosphate synthetase III (CPSase III) and related urea cycle enzyme activities in skeletal muscle tissue of juvenile rainbow trout (Oncorhynchus mykiss) increase during short- or long-term exercise, in parallel with changes in whole-body urea excretion rates. Urea excretion was elevated by 65% in fish that swam at high-speed (50 cm/s) vs. low-speed (20 cm/s) over a 2-h period, with no significant changes in CPSase III, ornithine transcarbamoylase or glutamine synthetase activities in muscle tissue. Fish that swam for 4 days at high-speed had higher rates of ammonia excretion and GSase activity in muscle and liver tissue relative to low-speed swimmers. Calculations showed that 47-53% of excreted urea, theoretically could be accounted for by total muscle CPSase III activity in juvenile and adult trout. The data indicate that increases in the rate of urea excretion during short-term high intensity exercise are not linked to higher activities of urea cycle enzymes in muscle tissue, but this does not rule out the possibility of increased flux through muscle CPSase III and related enzymes. Furthermore, these results indicate that urea cycle enzyme activities in skeletal muscle tissue can account for a significant portion of total urea excretion in juvenile and adult trout.